Cardiac troponin T forms a tetramer in vitro.
Cardiac troponin T (cTnT) is a myofibrillar protein essential for calcium-dependent contraction. This property has led to functional studies of developmentally expressed cTnT isoforms and mutants identified in patients with hypertrophic cardiomyopathy. The release of cTnT into the serum following myocardial infarction has led to the development of antibody-based assays for measuring cTnT serum concentration. We examined the behavior of cTnT in solution. Recombinant human cTnT3, the dominant isoform in the adult human heart, was used. The protein was pure and functional, as demonstrated by SDS-PAGE and surface plasmon resonance. cTnT3 was found to bind specifically and in a concentration-dependent manner to cTnC. Routine size exclusion chromatography suggested a higher-than-expected MW for cTnT. Using analytical ultracentrifugation, we found cTnT3 in solution to be mainly in the form of a tightly bound tetramer at concentrations as low as 4 micromol/L. Our sedimentation velocity and transmission electron microscopy results indicate that the tetramer's shape is elongated rather than globular. CTnT's self-association in solution is an important consideration in the design and interpretation of experiments with the aim of understanding the biochemical and biophysical properties of cTnT, its isoforms, and its mutants.